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Introduction
Since Freeman’s (1976) Overeducated American, various studies on the relation-
ship between education and job levels have been published (see e.g. Duncan and
Hoffman, 1981; Tsang and Levin, 1985; Verdugo and Verdugo, 1989; Groot,
1993;  Cohn and Kahn, 1995). In particular the studies of Huijgen (see e.g.
Huijgen, 1989) initiated a debate on the overeducation of the labour force in the
Netherlands. However, it has proved very difficult to give an appropriate
definition of overeducation. The concept of overeducation is very sensitive to the
point of reference chosen, so that measurements of overeducation are highly
dependent on the measurement approach. Huijgen’s approach is based on the
classification of occupational categories by experts and generates a much higher
percentage of overeducated workers than when the workers themselves are asked
about the level of the job they fill (see de Grip et al., 1993). Despite the measure-
ment difficulties, there is a widespread consensus that during the seventies and
eighties people with higher education tended to find employment in jobs at lower
levels. The supply of highly-educated workers (those with a tertiary qualification)
seemed to be increasing more rapidly than the increase in demand for a highly-
educated workforce.
One remarkable feature of the most recent forecasts of the Research Centre for
Education and the Labour Market (ROA, 1995) with respect to labour market
developments in the Netherlands in the period 1995-2000 is the favourable
forecasts of the future labour market situation in the year 2000 for graduates from
most types of tertiary education (see Borghans, de Grip and Smits, 1996). The
demand for highly-educated newcomers on the labour market will increase due to
the continued upgrading of the labour force and a rapid increase of replacement
demand due to the ageing of the workforce, while the supply of graduates will
decrease slightly due to a fall in the number of students at universities and in
tertiary-level vocational education.  However, in the light of the experiences of
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the last two decades, there is some reason to suspect that an improvement in the
labour market prospects of various fields of study in higher education may
actually relate, to some extent, to employment below the tertiary level or outside22     Andries de Grip, Lex Borghans and Wendy Smits
the specific occupational domain of these types of education. In other words, it
may reflect the continuation of ‘crowding-out’ processes in the labour market (see
e.g. Spee and Coppens, 1996). 
This Chapter investigates the expected consequences of the changing ratio
between supply and demand for those with higher education. A broad approach to
this question is adopted by analyzing the relation between the expected
developments in supply and demand on the one hand and, on the other hand, the
shifts in both the job level and the occupational domain of high-skilled workers in
the next few years in the Netherlands. With respect to the occupational domain,
the analysis focuses particularly on the extent to which employment growth relates
to the specific occupational field of the type of education, the shared domain in
which workers with the type of education concerned compete to a large extent
with workers with another educational background and the alternative domains,
which refer to occupations that do not recruit workers with a particular
educational background and occupations which are more or less specific domains
of other types of education. The various components of the expected shifts are
also analyzed. These components relate to shifts in the industry structure of
employment (the industry effect), shifts in the occupational structure of employ-
ment within economic sectors (the occupational effect), shifts in the skill structure
of the workers in the various occupational segments (the educational effect) or to
substitution processes on the labour market due to ex ante supply-demand
mismatches for particular types of education (the substitution effect). This
analysis makes it possible to gain a better understanding of the substitution
processes which can result from ex ante discrepancies between demand and
supply in the labour market. 
The Chapter is organised as follows. Next Section sketches the structure of the
labour market forecasting model used. The modular structure of the model makes
it possible to distinguish the various components of the employment growth at the
different job levels and occupational domains. The third Section discusses the
conceptual framework that makes it possible to distinguish the job level and
domain effects due to demand-side developments from those developments that
occur as a result of the interaction between supply and demand in the various
labour market segments. The fourth Section describes the procedure used to
classify the job level and domain of the 48 occupational segments distinguished in
ROA’s forecasting model. The fifth Section presents an overview of the current
labour market structure for the various types of education within higher education,
distinguishing 20 types of education at the higher vocational level and 16 types of
education at the university level. The sixth Section presents the results of the
breakdown of the employment forecasts for the various types of education, in
three steps. The first step is an analysis of the extent to which the forecast change
in employment levels for the various types of education are due to industry,
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extent to which the changes in employment levels for the various types of
education relate to high-level jobs and to the specific occupational domain of the
type of education, to the shared domain, or to the alternative domains. Third, some
illustrations are given of the relative importance of the sectoral, occupational and
skill structure effects, and of the substitution effects, for the changes in employ-
ment at the job levels and occupational domains distinguished. The last Section
presents some conclusions.
ROA’s labour market forecasting model
ROA’s Information System on Education and the Labour Market seeks to increase
the transparency of the match between education and the labour market by
providing a differentiated, representative view of the educational and occupational
structure of the labour market and the expected changes in labour demand and
supply in the various segments of the labour market that can be distinguished. The
forecasts are compiled for a total of 93 occupational classes and 79 types of
education, over the full width of the labour market.
Figure 1 gives a schematic overview of the modules of the forecasting model
which generate the forecasts of the future labour market prospects of newcomers
to the labour market.  One flow volume which is important for the demand side of
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the labour market is the expansion demand, which reflects the change in employ-
ment levels in a particular occupational class or for a particular type of education.
The forecasts of expansion demand are based on the employment level forecasts
for economic sectors which are produced by the Dutch Central Planning Bureau.
Because particular occupational segments within an economic sector grow more
rapidly than others, ROA translates these changes in the economic sectors into the
expansion demand for 48 different occupational segments.  Then the implications
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of the predicted growth in the various occupational classes for the expansion
demand for each type of education are determined. An allowance is made at this
point for any shifts which may be occurring in the educational structure of
occupational classes. The expansion demand per type of education relates to the
number of people with a particular educational background that employers would
like to be able to employ. The actual change in employment levels per type of
education will generally differ from this because changes on the supply side affect
relative scarcities and lead to substitution processes.
Demand for newcomers on the labour market consists not only of expansion
demand, but also of replacement demand, which arises when workers retire, leave
the labour force under the early retirement scheme or due to work disability or
withdraw from the labour market temporarily. However, replacement demand only
arises if the departure of an employee actually leads directly or indirectly to a
vacancy for a new entrant. If the departure of a worker is taken as an opportunity24     Andries de Grip, Lex Borghans and Wendy Smits
Figure  1 Modules of the forecasting model of the labour market prospects for
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to cut employment levels, no replacement demand results. These flows out of the
labour market are in fact irrelevant for newcomers. Thus only part of the flows
leaving the market generate replacement demand. Moreover, there is an important
difference between the replacement demand per occupational class and per type of
education, because occupational mobility has an influence on the replacement
demand per occupational class, but not on the replacement demand per type of
education. When a worker with a certain educational background changes
occupational classes, this does not, on balance, create a new job for a newcomer
with the same educational background. The replacement demand for a certain
occupational class that is created by this occupational mobility is balanced by an
equal flow of labour into another occupational class (see Willems and de Grip,
1993).
If employment levels are rising, the expansion demand and replacement
demand together comprise the job openings for newcomers to the labour market.
If employment levels are declining, job openings can only arise due to
replacement demand. 
In the labour market, the total demand for newcomers confronts the expected
supply of newcomers, which consists of the future flow of school-leavers entering
the market during the forecast period and the supply of short-term unemployed
people waiting to enter the market at the start of this period. It is assumed that the
long-term unemployed, who have been looking for work for longer than a year, no
longer constitute serious competition for school-leavers.
The forecasts of the flows of school-leavers entering the labour market
correspond to the Referentieramingen 1995 (Reference forecasts) which are
compiled by the Ministry of Education, Culture and Science for courses in the
‘regular’ (i.e., full-time initial) education system. ROA disaggregates these
forecasts, and supplementary data is used to estimate the effects of the flows from
non-regular education on the educational makeup of the flows entering the labour
market. 
An indication of the labour market prospects for newcomers to the labour
market is derived, for each type of education, by confronting the expected flows
of demand and supply with each other. This indicator shows what discrepancy
may be expected between the demand and supply for each type of education. But
excess supply does not imply that the group in question will as a matter of course
become unemployed, and a supply shortfall does not automatically mean that there
will be unfilled vacancies. In practice, it appears that school-leavers with a type of
education for which the supply exceeds demand do suffer from a deterioration of
their position, for example because they are more likely to have to accept work
below their level, get less favourable contracts, are less well paid or more likely to
work part-time involuntarily (Wieling and Borghans, 1995). In such a situation, it
will become easier (and cheaper) for employers who normally recruit workers
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education. These employers will therefore modify their demand and recruit more
workers with a higher educational background than was originally contemplated,
but for these workers at less favourable conditions than they were used to. On the
other hand, if there is a supply shortage the position of school-leavers will
improve, and they will then not have to accept a job at a lower level, for lower
wages, etc. These adjustments in response to labour market discrepancies are
indicated as active substitution. Employment opportunities due to active
substitution, e.g. due to the need to accept jobs at a lower educational level, do not
influence the labour market prospects for that particular type of education, but
rather are the result of certain labour market prospects.
However, substitution processes will mean that there are fewer job openings
for those with the types of education which suffer from ‘crowding-out’ processes
by types of education with an excess supply (Borghans and Heijke, 1996). On the
other hand, there will be extra job openings for those with educational
backgrounds which are closely related to types of education which are in short
supply. These passive substitution effects are therefore important determinants of
the labour market prospects of types of education. 
Occupational domain and interaction between supply and demand
Although the various types of education, particularly those in vocational
education, focus on specific labour market segments, in practice there are almost
no exclusive relationships between particular types of education and occupations
or economic sectors. People with the same education find work in various
occupations and economic sectors, and many occupations can be practised by
personnel with a variety of educational backgrounds. And even where a particular
occupation can only be practised by those with a specific qualification, this does
not mean that those who have this type of education can only find work in that
occupation. 
Although it is therefore not possible to identify a separate occupational domain
for each type of education, the labour market does seem to have a reasonably clear
structure when differentiated by types of education. Nevertheless, the overlap
between the occupational domains makes it possible for both those seeking labour
and those offering their labour to adjust their requirements according to changes
in the relationship between demand and supply in the labour market.
The choice of a particular type of education always entails a certain risk. Every
course is intended to some extent to impart specific skills, which are required for
particular occupations but not for other occupations. Thus a type of education
which offers graduates the chance to switch to many occupations and economic
sectors will be attractive. Wide opportunities to switch to other sectors of the
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drawback is that types of education which are intended to be relevant to a broad
segment of the labour market will be less able to concentrate on the specific skills
which each of the occupations demands (see Borghans, 1992). 
Because workers with a particular educational background can switch to
several occupations, and employers can recruit personnel with diverse educational
backgrounds for a particular occupation, there may be an overlap in the labour
market between the occupational domains of types of education. In ROA (1995)
this overlap has been represented in the form of a competition index for each pair
of educational types, based on Borghans (1992). The results of this analysis
indicate that there are a number of types of education, especially in higher
education, which serve a very distinctive occupational domain. In the occupation
which forms their major domain, they are not competing with other types of
education, while in case they are not working in this specific job they are spread
over a large range of alternative occupations.
Naturally there are distinct occupational domains for University Education
(UE) in Veterinary and medical sciences and dentistry and UE Pharmacy. The
same holds for UE Arts and UE Fine Arts, for which the main occupational
domains are teaching in secondary and higher education within the relevant fields
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and also UE Theology which has its own clear domain as training for the pastoral
vocations. At the level of Higher Vocational Education (HVE), three types of
education have reasonably clearly demarcated occupational domains: HVE
Teacher training, which has a clearly demarcated occupational field in the
educational professions, HVE Interpreter and translator, whose graduates largely
work as linguists, interpreters and translators, and HVE Transport and harbour,
with its own clear occupational domain among pilots and transport and freight
supervisors.
On the other hand there are occupations which offer employers many oppor-
tunities to substitute workers with alternative educational backgrounds. Clear
examples are the typical management occupations and the civil servants. For these
occupations, the specific educational background of the workers is apparently not
so important. Some other occupations are the shared domain for people from
particular types of education, e.g. the administrative occupations of book-keepers
and bank employees and the occupation of programmers and system analysts. In
the latter occupation one finds people with the following educational back-
grounds: HVE Commercial information science; UE Information science; HVE
Electronic and information technology; UE Electrical engineering and information
technology; HVE Business administration technology and UE Mathematics and
natural sciences. This example clearly illustrates the flexibility which the labour
market can exhibit where there are large discrepancies between demand and
supply. To meet the enormous growth in the demand for computer and
information science specialists, graduates from various types of education have
been recruited in past years. Because a large part of the demand in computer-28     Andries de Grip, Lex Borghans and Wendy Smits
related occupations has been satisfied in this manner, this discrepancy has also
improved the prospects of those with these types of education. Employers have
been required to make their jobs sufficiently attractive to be able to recruit
graduates from other types of education. Additional training might have played a
major role in this proces.
For employers it may become necessary to change the educational structure of
an occupation because of changes in the nature of the occupation, so that the type
of education which is most suitable for that occupation gradually changes. This
can be caused both by influences on the demand and the supply side of the labour
market. On the demand side, these changes can,  for example, arise due to the
arrival of new technologies, which can lead to an upgrading process if the
complexity of the technologies being adopted makes a higher educational level
necessary. On the other hand, there can also be downgrading, if automation means
that there is less need for trade skills in the production process (See e.g. Spenner,
1985). 
On the other hand also influence on the supply side or discrepancies between
demand and supply can result in shifts in the educational structure of occupations.
An oversupply of people with a particular type of education will result in school-
leavers switching to the labour market segments previously occupied by those
with somewhat related types of education. For example, excess supply of those
with higher education can lead to the crowding-out of those with lower levels of
education and, vice versa, if there are recruitment problems with a particular
educational category employers can substitute school-leavers from other types of
education.  
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It is evident that the substitution processes that occur due to ex ante gaps
between demand and supply for a particular type of education affect both the
occupational structure of employment of the workers of that particular type of
education and the occupational structure of employment of related types of
education. These effects can be qualified as the active and passive substitution
effects, respectively. Figure 2 illustrates active substitution, i.e. the way in which
an ex ante supply and demand mismatch for a particular type of education may
affect the occupational structure of employment for that type of education. At t=0,
labour supply (S ) and demand (D ) are in equilibrium, with wage level w . At 0 A+B 0
that moment A  of the workers with this particular educational background are 0
employed in occupation A, in which these workers are assumed to be most
productive, and B A  work in occupation B. If in the forecasting period labour 00
supply decreases from S  to S ,  ex ante forecasts will indicate a demand-supply 01
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mismatch at wage level w . However this gap, which is interpreted as ‘good labour 0
market prospects’ for the graduates of this type of education, will increase the
wage level from w  to w . Moreover, most employers who recruited workers with 01
this educational background for occupation B will no longer recruit these workers.
Their wage costs exceed the benefits for the employer, who will perhaps startFuture Developments of High-skilled Workers     29
recruiting people with another educational background. This means that at the
new equilibrium the majority of the workers are employed in the occupation in
which workers with this particular educational background are most productive:
occupation A. Only a minority (B A ) will still be employed in occupation B. 10
Figure 2 The effects of an ex ante supply shortage on the occupational structure of
employment for a particular type of education (active substitution)
Figure 3 illustrates the possible effects of passive substitution processes on the
occupational structure of employment for a particular type of education. The left
part of the figure relates to type of education i, for which supply and demand are
in ex ante equilibrium at wage level w . In this case the majority of the workers ea
(A ) are employed in occupation A. The right part of the figure relates to type of 0
education j. Ex ante forecasts of supply and demand for this type of education
indicate excess demand at wage level w, which is interpreted as ‘good labour j
market prospects’ for the graduates of this type of education. However, this gap
will attract more workers with education i to occupation B jobs, which effects the30     Andries de Grip, Lex Borghans and Wendy Smits
Figure 3 The effects of excess demand for education j on the occupational structure
of employment for education i (passive substitution)
occupational structure of employment for the latter type of education. The demand
curve D  will shift to the right to D . Due to this passive substitution effect in ea ep
occupation  B, graduates from type of education i will also have good labour
market prospects. 
Figure 4 gives an overview of the four possible substitution effects due to ex
ante labour supply mismatches. Both active and passive substitution can be
possitive or negative. For a particular type of education different substitution
processes may occur on the various labour market segments which are relevant for
that particular type of education: e.g. a positive passive substitution due to the
supply shortage of a related type of education could be combined with a negative
active substitution process due to the supply shortage of workers with the
education background concerned. However, it should be noticed that strictly
speaking the latter just means that the excess demand for this type of education
will be rationed.
Classification of the job level and domain of occupational segments
To be able to analyze the developments of the job level and domain of studies in
higher education, the various occupational segments have to be classified with
respect to both the level and the field of education which is required. In general
two different approaches can be distinguished. The first is that occupationalFuture Developments of High-skilled Workers     31
Substitution Character of substitution process Effect on labour
 market  prospects
Active substitution Demand adjustment due to ex ante supply- No effect on
demand mismatch prospects, but 
implication of bad or
good prospects
Positive Additional demand due to ex ante excess
supply
Negative Rationed demand due to ex ante excess 
demand
Passive substitution Demand adjustments due to ex ante supply-
demand mismatches for another related type
of education
Positive Additional demand due to ex ante excess Positive effect
demand for another type of education
Negative Demand decrease due to ex ante excess Negative effect
supply of another type of education
Figure 4 Overview of the possible substitution effects
experts determine the job level and domain by means of more or less objective
criteria. The second approach is to classify the occupations by means of the actual
educational background of the workers employed in jobs concerned. In the
Chapter we will apply the second approach. Although this approach may leave the
disadvantage that actual discrepancies between the job level and the educational
level of the workers are not taken into account, it avoids the major disadvantages
of the available job level classification based on experts’ judgements, which is
based on a very limited number of job observations and has become severely
obsolete.
The job level classification we here develop is based on the educational
background of the working population employed in the occupational segment, as
measured in the 1994 Dutch Labour Force Survey of Statistics Netherlands. We
differentiated between 5 skill levels and 9 fields of education. Each occupation is
assigned to the level and field of the dominant educational level(s) and field(s)
among the workers in that particular occupation.32     Andries de Grip, Lex Borghans and Wendy Smits
Occupational level 
To classify the job level of each occupational segment, the types of education
distinguished have to be grouped by educational levels.  The skill level of a type
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of education is defined institutionally. Five educational levels are distinguished:
primary education only, lower education (junior general secondary education and
pre-vocational education), intermediate education (senior general secondary
education and intermediate vocational education), higher vocational education and
university education. Each occupation is classified on the basis of the fractions of
people working in that occupation who have a certain educational level. If more
than 50 per cent of all people working in an occupation have been trained at a
certain level, and the percentage of workers at every other skill level is much
lower, that occupation is assigned to that level. If none of the educational levels
meet this limit, but two or more educational levels together have more than 50 per
cent of all persons in that occupation, the occupation is assigned to both levels
(see Appendix A). 
Appendix B (table B1) shows the resulting classification of the job level of
each occupation. Workers with a particular educational background are said to
work on their own occupational level if they are employed in any occupation with
that level. Since this Chapter focuses on high-skilled workers only, the
occupations will be grouped for the analysis of changes in employment patterns
into occupations at the (1) ‘university level’ (UE), (2) ‘higher vocational
education level’ (HVE), (3) ‘high level’, which is a combination of higher
vocational education and university education or of either of these with
intermediate educational levels (HVE/UE), and (4) ‘intermediate and lower level’
(IVE). So occupations at the UE and HVE levels comprise the occupational
domains for people with university or higher vocational educational level,
respectively, and the HVE/UE level occupations comprise their shared domain.
University graduates working in an occupation at HVE or IVE level are
considered to be working below their occupational level. The same holds for HVE
graduates employed in IVE-level occupations.
Occupational domain
In a similar way, the occupational domain of each occupational segment is
determined according to the dominant field of study of the workers employed in
the occupation concerned. Table B2 in Appendix B gives the 9 fields of study
which are the basis of this classification and the types of education that fall under
each field. The grouping of the various types of education by fields is independent
of the educational level of a type of education. However, there are some fields
that correspond only to particular levels of education, e.g. the fields ‘teaching’ and
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Appendix B (table B3) shows the resulting classification of the occupational
domain of each occupation. Several occupational segments can be classified as
specific occupational domains for a particular field of study. Other segments
could be considered as the combined domain of two fields of study. Only a few
occupations are classified as general: intermediate sports occupations, lower
administrative occupations and the intermediate socio-cultural occupations. In
these occupations the educational background of the workers is very diverse. In
presenting the results of the analyses of employment shifts we will distinguish
between workers who are employed in their own occupational domain, those in a
domain that is shared with graduates of another field of education (the shared
domain), and those employed in alternative domains, which refer to occupations
that do no recruit workers with a particular educational background and
occupations which are the more or less specific domains of other types of
education.
The actual labour market position of high-skilled workers
This Section presents an overview of the actual job level and domain structure of
employment for the various types of education within higher education, based on
the classification procedure described in the previous Section. Table 1 shows the
employment structure, by job level, for each type of education. As mentioned in
the previous Section, we have regrouped the job levels into 4 categories:
- intermediate and less than intermediate level occupations: IVE;
- higher vocational education level occupations: HVE;
- university level occupations: UE;
- high level occupations: HVE/UE.
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The table shows that almost a third of the graduates of higher vocational
education are employed in IVE-level jobs, whereas almost 30% of the graduates
of university education work in jobs below university level.
The table also shows that many high-skilled workers are employed in the
combined HVE/UE level jobs. This holds for both Higher Vocational Education
(43%) and University Education (54%). These high percentages are partly due to
the relatively high level of aggregation at which we had to classify the job level of
occupations.
Table 2 gives a similar overview with respect to the occupational domain
structure of employment for each type of education. The table shows that almost
half of the graduates of both Higher Vocational Education and University
Education are employed in the specific domain of their educational background,
whereas  37%  and 48%, respectively, work  in alternative domains  which do not
recruit workers with a particular educational background or are the specific
domain of another type of education.34     Andries de Grip, Lex Borghans and Wendy Smits
Table 1
Employment structure by job level per type of education, 1994
IVE HVE UE HVE/UE
%%%%
Higher Vocational Education 31 23 3 43
HVE Teacher training 16 71  1 12
HVE Interpreter and translator 39 18  1 42
HVE Agriculture and environmental science 43  3 13 41
HVE Non-medical laboratory 18  4  8 70
HVE Civil engineering 27  2  5 66
HVE Mechanical engineering 26  2  6 66
HVE Electronic and information technology 21  3  3 72
HVE Transport and harbour 40  2  4 55
HVE Medical laboratory 19  1  1 79
HVE Nursing and paramedical services 54  2  0 44
HVE Business administration 51  5  1 43
HVE Accounting 41  1  1 58
HVE Commercial information science 13  1  1 85
HVE Tourism and recreation 81  1  1 17
HVE Commerce 66  1  1 32
HVE Business administration technology 32  0  3 65
HVE Administrative, legal and fiscal 47  2 23 28
HVE Social and cultural 26  5  3 66
HVE Fine Arts 12 47  0 42
HVE Police, fire and defense forces 54  4 17 26
University Education 13 16 17 54
UE Arts 17 40  2 41
U E T h e o l o g y  41 66 21 8
UE Agriculture and environmental science 11 14 23 52
UE Mathematics and natural sciences  5 26 29 40
UE Civil engineering  7  6 14 73
UE Mechanical engineering  8 13 22 57
UE Electrical engineering and 
information technology 8 9  9 73
UE Veterinary and medical sciences and dentistry  3  3  3 90
UE Pharmacy  0  9 12 79
UE Economics, econometrics and business
administration 21  9  6 64
UE Management 19  4  4 73
UE Information science 26  5  4 65
U E L a w 2 2  65 41 8
UE Public administration 17  3 30 49
UE Social sciences 16 21  6 57
UE Fine Arts  4 77  1 18
Source: ROATable 2
Employment structure by occupational domain per type of education, 1994
specific shared alternative main competitor
domain domain domains
%%%
Higher Vocational Education 49 14 37
HVE Teacher training 70 - 30 Commerce & administration/General Education
HVE Interpreter and translator 27 - 73 Commerce & administration/General Education
HVE Agriculture and environmental science 24 - 76 Technical
HVE Non-medical laboratory 46  6 48 Medical
HVE Civil engineering 75  4 21 Commerce & administration/General Education
HVE Mechanical engineering 62  6 32 Commerce & administration/General Education
HVE Electronic and information technology 46  5 48 Commerce & administration
HVE Transport and harbour 51 19 30 Commerce & administration/General Education
HVE Medical laboratory 68 - 32 Technical
HVE Nursing and paramedical services 80 - 20 Technical/General Education
HVE Business administration 16 53 31 Technical
HVE Accounting 31 50 19 Technical
HVE Commercial information science 69 12 19 Technical
HVE Tourism and recreation  1 79 21 Technical
HVE Commerce  9 74 17 Technical
HVE Business administration technology 23 31 46 Technical
HVE Administrative, legal and fiscal 35 48 17 Technical
HVE Social and cultural 43 - 57 Commerce & administration/General Education
HVE Fine Arts 39 21 40 Technical
HVE Police, fire and defense forces 50 - 50 TechnicalTable 2 (continued)
Employment structure by occupational domain per type of education, 1994
specific shared alternative main competitor
domain domain domains
%%%
University Education 44 8 48
UE Arts 15 - 85 Teaching
UE Theology 66 - 34 Teaching
UE Agriculture and environmental science 17 - 83 Technical
UE Mathematics and natural sciences 36  3 61 Teaching
UE Civil engineering 65  3 31 Commerce & administration
UE Mechanical engineering 61  4 35 Teaching
UE Electrical engineering and information technology 45 4 51 Commerce & administration
UE Veterinary and medical sciences and dentistry 81 - 19 Social, Cultural and Arts
UE Pharmacy 56 - 44 Technical
UE Economics, econometrics and business administration 37 28 35 Technical
UE Management 15 36 49 Technical
UE Information science 51 31 18 Technical
UE Law 56 26 19 Technical
UE Public administration 62 18 21 Technical
UE Social sciences 30 - 70 Teaching
UE Fine Arts 29 - 71 TeachingFuture Developments of High-skilled Workers     37
It can be seen that HVE Tourism and recreation, HVE Commerce and HVE
Business administration have particularly many graduates employed in the shared
domain. Only a few types of education at the academic level have a substantial
group of graduates employed in this segment. However, several types of education
have large groups of graduates working in an alternative domain. This holds in
particular for graduates from the agricultural and environmental sciences at both
HVE and university level, who are employed mainly in the occupational domain
of technical studies.
Future changes in the occupational level and domain of high-skilled workers
1995-2000
Components of the change in employment levels
As mentioned in the second Section, on ROA’s forecasting model, the employ-
ment available for particular types of education is determined by several
processes. First, changes in the labour demand in an economic sector affect em-
ployment for the skill categories employed in that sector. In addition to this
industry effect, there will also be different changes in the employment levels for
the various occupational classes within a single economic sector. This occupatio-
nal effect is due to some extent to the heterogeneity of the economic sectors as
these are defined, but also to changes in the activities within an economic sector.
Moreover, the skills which are demanded in these occupations also change.
Because of these changes, some types of education which are better adapted to the
developments in the demand for qualifications will show a positive education
effect. These three effects combined represent the total expansion demand for a
particular type of education. As a result of discrepancies between labour demand
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and supply there are, inevitably, additional shifts in demand as employers adjust
their needs in accordance with the availability of workers. The latter effect is
designated the substitution effect. As described in the fourth Section, on the
classification of occupational segments, we can differentiate here between active
substitution, resulting from supply-demand mismatches for the type of education
concerned, and passive substitution due to spill-over effects from supply-demand
mismatches for other types of education. 
In recent years demand has lagged behind supply for a number of specific
disciplines at University and Intermediate Vocational Education levels, for the
Higher Vocational Education level, and especially at the Preparatory Vocational
Education level (Borghans, 1997). This has meant that school-leavers from these
types of education have been forced to switch to other occupations. However,
because of the expected decline in the supply of school-leavers and the increasing
demand for newcomers, the macro-relations between demand and supply for38     Andries de Grip, Lex Borghans and Wendy Smits
school-leavers are expected to become more favourable in coming years. This
means that the crowding-out processes on the labour market will be much reduced
and opposite tendencies may occur as labour market discrepancies are expected to
move in the direction of excess demand in the coming years. Obviously these
discrepancies will also result in shifts in the occupational domains of particular
types of education.
Table 3 gives an overview of the relevance of the various components of the
expected development of employment in the period 1995-2000 for each type of
higher education. The table shows that Higher Vocational Education and
University Education have similar industry effects. However, the increase in
employment for graduates of university education is higher than the employment
increase for HVE graduates due to somewhat higher occupational, educational
and passive substitution effects. The negative active substitution effects indicate
that, due to labour shortages, a substantial part of the increase in labour demand
for both HVE and university education will probably not be filled by people from
the skill categories at which demand was initially directed. 
In general the differences between the industry effects for the various types of
education are not large. Types of education which are dependent on employment
levels in the public sector show the smallest industry effects. On the other hand,
the types of education which are concentrated in non-commercial services (in
particular the health sector) show the highest industry effects.
The variance in the occupational effect is much larger. The information
technology studies, at both HVE and University level, are expected to have very
high occupational effects, whereas for UE Law and UE Theology the
occupational effects are even expected to be negative. For the latter type of
education this negative effect indicates that the employment for pastoral vocations
does not follow the relatively high employment growth in non-commercial
services.
The technical, economic, management and social sciences studies at university
level show particularly high educational effects. This means that for various
occupations employers will upgrade demands for these types of education from
lower to higher levels of education. Due to the gradual differences, in economic/-
administrative occupations, between jobs at different levels, upgrading is in
practice rather easy for these types of education. These studies also have the
highest passive substitution effects due to the severe supply shortages expected in
the labour market segments where the graduates from these fields are employed.
This can be explained by the fact that shortages are predicted for the economic/ad-
ministrative types of education at the higher levels, and there are also many other
types of education which are rather similar to these types of education.
The negative active substitution effects for these studies indicate that a substan-
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met, due to shortages in  labour  supply. The same holds  for the medical  and la-
boratory studies at both HVE and academic level  and for  HVE Teacher  trainingTable 3
Components of the change in employment levels per type of education, 1995-2000
industry occupational educational substitution effect
effect effect effect passive active
%%%% %
Higher Vocational Education  4   6   5   4  14
HVE Teacher training 1   6   2   1  9
HVE Interpreter and translator  3   2   4   2   8
HVE Agriculture and environmental science  2   6   6   4  2
HVE Non-medical laboratory  6  10   6   7  37
HVE Civil engineering  5   5   5   7  28
HVE Mechanical engineering  5   6   6   6  9
HVE Electronic and information technology  5  16   6   9  24
HVE Transport and harbour  4   2   9   1  21
HVE Medical laboratory  8   5   3   1  17
HVE Nursing and paramedical services  9   3   6   1  11
HVE Business administration  4   6   7   5  3
HVE Accounting  5  13   7   8  45
HVE Commercial information science  5  26   5  11  40
HVE Tourism and recreation  3  3   7   1  26
HVE Commerce  5   5   8   5   5
HVE Business administration technology  5  11   6   7   4
HVE Administrative, legal and fiscal  3   3   2   5  6
HVE Social and cultural  5   3   4   5  9
HVE Fine Arts  6   4   6   3  8
HVE Police, fire and defense forces 0  5   8   6   9Table 3 (continued)
Components of the change in employment levels per type of education, 1995-2000
industry occupational educational substitution effect
effect effect effect passive active
%%%% %
University Education  4   7   9   7  14
UE Arts  1   7   9   4   1
UE Theology  8  2   9   4  38
UE Agriculture and environmental science  2   7   8   9   9
UE Mathematics and natural sciences  3  11   8  10  22
UE Civil engineering  4   5  11  12  32
UE Mechanical engineering  3   8  11  11  4
UE Electrical engineering and information technology  4  15  12  12  19
UE Veterinary and medical sciences and dentistry  9   5   3   2  22
UE Pharmacy  6   5   4   5   5
UE Economics, econometrics and business administration  4  16  14   9  27
UE Management  5  11  16   9  15
UE Information science  4  17  13  11  15
UE Law  2  2   9   6   3
UE Public administration  3  10  11   9  18
UE Social sciences  3   5  10   6  13
UE Fine Arts  0   5   5   4  2242     Andries de Grip, Lex Borghans and Wendy Smits
and UE Theology.
Changes in occupational levels
Table 4 offers more insight into the relevance of the various components of the
change in employment levels at each of the job levels distinguished. The table
shows that the rationing effects of supply shortages for studies at the HVE and
University levels are not heavily concentrated at a particular job level. For both
HVE and University studies, the negative active substitution effects are strongest
in  jobs  at  the shared HVE/UE  level. However it should be  remembered that the
increase in labour demand for both HVE and university graduates is by far the
highest at this job level. This indicates that employers in the growth segments of
the labour market for high-skilled workers will find it particularly difficult to
recruit the number of high-skilled people they need.
Table 4
Components of the change in employment levels at
each occupational level, 1995-2000
IVE HVE UE HVE/UE All segments
%%%%%
Higher vocational education
Industry effect 5 2364
Occupational effect 362 1 26
Educational effect 9 0 455
Substitution effect: passive 10 1 484
Substitution effect: active 16 1 14 20 14
Total 543 1 24
University education
Industry effect 4 3364
Occupational effect 461 1 27
Educational effect 16 0 6 12 9
Substitution effect: passive 0 0 13 10 7
Substitution effect: active 12 1 16 19 14
Total 4 4 7 21 13
The table also shows that active substitution effects are relatively strong in the
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several studies in higher education does decrease the number of high-skilled
workers employed at relatively low job levels, as might be expected. As
mentioned above this relates particularly to laboratory studies, accounting and the
information science studies at HVE level and to mathematics and natural sciences
at university level. Moreover, the positive passive substitution effects are
concentrated at the high level jobs (UE and HVE/UE), which indicates that the
pull-effects which result from the excess demand for related types of education
are strongest at these job levels.
The high positive educational effects for both HVE and university graduates in
jobs at the IVE level are remarkable. This indicates that there are substantial
autonomous upgrading processes which cause an increasing demand for high-
skilled workers in these jobs. The different signs of the educational effect in UE-
level jobs for the HVE and UE graduates indicate that in these jobs upgrading
processes are shifting labour demand in favour of workers with a university
background. But for HVE Tourism and recreation, in particular, the increase in
employment at the IVE level results to a much larger extent from the HVE
graduates crowding less skilled workers out due to the excess supply for this type
of education.
Table 4 gives an overview of the expected change in employment levels for
high-skilled workers at the various job levels distinguished. The table shows that
employment growth for graduates of both HVE and University Education is
expected to be highest at the shared HVE/UE level. University Education will also
have a relatively high employment growth in university-level jobs. 
The employment decrease for HVE graduates in IVE-level jobs is a particular
indicator that the overeducation of high-skilled workers can be expected to
diminish. However there are large differences between the various types of
education in this respect.  Laboratory studies, accounting and the commercial
10
information science studies at HVE level show particularly large decreases in
employment in occupations at IVE level. On the other hand, HVE Tourism and
recreation, HVE Commerce, UE Fine Arts and UE Law show relatively high
increases in employment in IVE-level jobs.
The table also shows that several types of education will have different
employment changes at the various job-levels. For instance, HVE Commercial
information science is expected to face a large fall in employment decrease in
IVE-level jobs, but a substantial increase in employment in HVE/UE-level jobs.
Moreover, the table clearly indicates that for some studies supply shortages will
be manifest at a particular job level, for instance for HVE Medical laboratory,
HVE Accounting, HVE Commercial information science, UE Theology and UE
Veterinary and medical sciences and dentistry. 44     Andries de Grip, Lex Borghans and Wendy Smits
Table 5
Future employment growth at each occupational level per 
type of education, 1995-2000
IVE HVE UE HVE/UE
%% % %
Higher Vocational Education 5   4   3  12
HVE Teacher training 19   3  1  2
HVE Interpreter and translator 17   3   0  26
HVE Agriculture and environmental science 1   3  35 28
HVE Non-medical laboratory 34   3  9  3
HVE Civil engineering 21   2   2  3
HVE Mechanical engineering  0   1  22  21
HVE Electronic and information technology 11   4   2  17
HVE Transport and harbour 15   2   9   2
HVE Medical laboratory 27   1  30   7
HVE Nursing and paramedical services 11  1   0   2
HVE Business administration  5   5  25  41
HVE Accounting 38 17 32    4
HVE Commercial information science 32   1  14 13
HVE Tourism and recreation 43   0  56  72
HVE Commerce 20   2  38  48
HVE Business administration technology 13   0  23  44
HVE Administrative, legal and fiscal 3   1  13 35
HVE Social and cultural  2   4  17 12
HVE Fine Arts 1 12 1 14
HVE Police, fire and defense forces 14   1   7  34
University Education  4   4   7  21
UE Arts 16   3   6  44
UE Theology 89  5   2  122
UE Agriculture and environmental science 18   3  55  41
UE Mathematics and natural sciences 18   3  11 20
UE Civil engineering 3   3  8   1
UE Mechanical engineering  4   3  47  41
UE Electrical engineering and information technology 1   3  26 33
UE Veterinary and medical sciences and dentistry 14   3  104  1
UE Pharmacy  0   1  40  26
UE Economics, econometrics & business administration 12   3  1 28
UE Management  2   2  94  33
UE Information science  1   0  78  54
UE Law 21   4   8  49
UE Public administration 5   1  19 50
UE Social sciences  2   3  2 18
UE Fine Arts 52  22  45  72Future Developments of High-skilled Workers     45
Table 6
Future changes in employment in each occupational domain per




Higher Vocational Education  8  3 2 
HVE Teacher training  3   0  11 
HVE Interpreter and translator 19   0  19 
HVE Agriculture and environmental science 7   0  24 
HVE Non-medical laboratory 17 138  2 
HVE Civil engineering 9   4   1 
HVE Mechanical engineering 14  18  15 
HVE Electronic and information technology 1   4  23 
HVE Transport and harbour 6  5  2 
HVE Medical laboratory 15   0  30 
HVE Nursing and paramedical services 18   0  31 
HVE Business administration 60   8  18 
HVE Accounting 16  31  11 
HVE Commercial information science 17  27  9 
HVE Tourism and recreation 29  43  20 
HVE Commerce 67  23  27 
HVE Business administration technology 68  15  28 
HVE Administrative, legal and fiscal 12   6  2 
HVE Social and cultural  7   0   9 
HVE Fine Arts 14   10   9 
HVE Police, fire and defense forces 14   0  20 
University Education 16  12  11 
UE Arts 27   0  21 
UE Theology 6   0  3 
UE Agriculture and environmental science 29   0  37 
UE Mathematics and natural sciences 12  10   9 
UE Civil engineering 5   9   9 
UE Mechanical engineering 35  38  20 
UE Electrical engineering and information technology 19  19  27 
UE Veterinary and medical sciences and dentistry 15   0  83 
UE Pharmacy 14   0  32 
UE Economics, econometrics & business administration 39  4   7 
UE Management 61  17  21 
UE Information science 58  12   8 
UE Law 10  26  26 
UE Public administration 21  2 13 
UE Social sciences 11   0  11 
UE Fine Arts 80   0  19 46     Andries de Grip, Lex Borghans and Wendy Smits
Shifts in the occupational domain
Table 6 shows that the increase in employment for both HVE and university
education is concentrated to some extent in the specific occupational domains of
the various types of education. For HVE graduates the employment increase in
this specific domain is 8%, for university graduates 16%. Employment for HVE
graduates in the shared domain is even expected to decrease, whereas employment
in the alternative domains shows only a slight increase. Employment for UE
graduates in the shared and alternative domains will also increase substantially,
although less than in the specific domain. The commercial and business
administration studies at HVE level and the management, information sciences
and Fine Arts studies at university  level are  expected  to enjoy  large increases in
employment in their specific occupational domains. There are several fields of
study for which the change in employment will be different in the three
occupational domains distinguished here. Once again, this indicates that supply
shortages are probably concentrated in particular domains, particularly in the
shared domain and the alternative domains. This holds, for example, for HVE
Accounting, HVE Medical laboratory, HVE Nursing and paramedical services,
HVE Commercial information science, UE Theology and UE Veterinary and
medical sciences and dentistry. 
Table 7 gives an overview of the relevance of the various components of the
change in employment levels for the three occupational domains distinguished.
The table clearly shows that, particularly for the studies at HVE level, the
rationing of employment due to the expected excess demand for several types of
education is concentrated in the shared and alternative occupational domains. This
indicates that the specific occupational domain suffers less from these active
substitution effects. However, for several types of education, such as HVE Non-
medical laboratory, HVE Accounting, HVE Commercial information sciences and
UE Civil engineering, the rationing of labour demand in the specific occupational
segment is also high. The specific occupational domain also appears to have the
largest positive passive substitution processes. This means that supply shortages
for related types of education that occur in the specific domain of a particular type
of education are resolved partly by recruiting more graduates from the latter type
of education. This in particular relates to the commerce and administration studies
at HVE and university level. It can be concluded that both passive and active
substitution processes lead to a shift in the occupational structure of employment
of these types of education in the direction of the specific occupational domains.
On the other hand, the educational effects show that upgrading processes in
favour of high-skilled workers are strongest in the shared or general domain.
These effects are strongest for studies in the information science, technical, law
and public administration fields at university level. However the relatively low
occupational effects in this shared domain show that the employment shares ofFuture Developments of High-skilled Workers     47
these occupations are expected to decrease. Although the differences are relatively
small, the table shows that for university graduates the industry effect is strongest
in their specific domains, whereas for the HVE graduates the industry effect is
strongest in the shared and alternative domains.
Table 7
Components of the change in employment levels in
each occupational domain, 1995-2000




Industry effect 3 5 5 4
Occupational effect 8 166
Educational effect 3 9 6 5
Substitution effect: passive 4 1 4 4
Substitution effect: active 9 18 18 14
Total 8 324
University education
Industry effect 6 5 2 4
Occupational effect 7 1 8 7
Educational effect 8 18 9 9
Substitution effect: passive 9 4 6 7
Substitution effect: active 13 16 14 14
T o t a l 1 61 21 11 3
Conclusions
This Chapter has analyzed the implications of the expected changes in supply and
demand for high-skilled workers in the Netherlands in the period 1995-2000 for
shifts in both the job level and the occupational domain of high-skilled workers. It
has also examined the various components of the expected changes, i.e. the
industry effect, occupational effect, educational effect and the substitution effects
due to ex ante supply-demand mismatches. Since the ex ante gap between supply
and demand for a particular type of education affects both the occupational
structure of employment for that particular type of education and the employment48     Andries de Grip, Lex Borghans and Wendy Smits
structure for related types of education, we distinguished between active and
passive substitution effects, respectively.
The analyses show that expansion demand for university graduates is expected
to be higher than expansion demand for the graduates of Higher Vocational
Education. This is due particularly to higher occupational, educational and passive
(pull) substitution effects. However, there is a large variance in these three effects
for the various types of education at HVE and university level. Due to the
expected excess demand, employment growth for both HVE and university
graduates will be rationed considerably, as indicated by the relatively large active
substitution effects.
Employment growth for graduates of both HVE and University Education is
expected to be highest in jobs at the shared HVE/UE level, and university studies
will also have a relatively high employment growth in jobs at the university level.
The decline in employment for HVE graduates in IVE-level jobs indicates that the
job level of high-skilled workers can be expected to increase, although there are
substantial differences between the various types of education in this respect.
More detailed analyses showed that the decrease in employment in IVE-level jobs
is indeed to a large extent due to excess demand for graduates from the types of
higher education concerned. However, for several types of education the
educational upgrading effect reveals a substantial increase in labour demand for
high-skilled workers in occupational segments which are classified at a lower job
level. The expansion demand for high-skilled workers due to these demand-led
upgrading processes can be expected to be substantially rationed in the coming
years for several types of education. 
The analyses of expected developments in the occupational domains of high-
skilled workers showed that, for both HVE and University Education, the increase
in employment will be concentrated largely in the specific occupational domains
of the various types of education. Particularly for studies at the HVE level, the
rationing of employment due to the expected excess demand for several of these
studies is concentrated in the shared and alternative occupational domains, while
the specific occupational domains will suffer less from these substitution
processes. Altogether, this means that both active and passive (pull) substitution
processes will lead to a shift in the occupational structure of employment for
various studies in higher education in the direction of the specific occupational
domains. In a pattern similar to that which emerged from the analysis of expected
shifts in job levels, the expansion demand due to demand-led upgrading processes
will also suffer most from rationing, due to the expected excess demand for
several studies, in the shared occupational domains.Future Developments of High-skilled Workers     49
1 i.e., in hogescholen, approximately equivalent to technical institutes.
2 A comprehensive explanation can be found in Borghans et al. (1995). See
also de Grip, Borghans and Willems (1995).
3 For the occupational forecasts, an additional module separates these forecasts
into forecasts for 93 occupational classes. 
4 Because of the heterogeneity of teaching as a profession, the degree of
overlap in this occupation has not been included when calculating the compe-
tition index.
5 In that case employers will probably have to compensate for the lower
productivity of these workers by giving them additional training.
6 For convenience sake we assume that demand does not change.
7 For this analysis we used the 54 types of education distinguished in the earlier
versions of ROA’s information system instead of the 79 types of education
distinguished in the most recent version, because the more aggregated data
leads to less empty cells in the education x occupation matrix. 
8 Strictly speaking the HVE/UE level also refers to occupational segments
which are dominated by a combination of higher vocational education or
university education and intermediate educational levels.
9 This demand refers to both expansion and replacement demand (see Figure
1).
10 It should be mentioned here that the figures only indicate the employment
growth percentages for the various job-level segments, and in several cases
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Appendix A: Classification criteria
Job level
To classify the job level of each occupational segment we used the following
criteria:
If x  > 0.5 and x < 0.4 and x  < 0.4 then level  = i ij i-1j  i+1j  j 
If x  > 0.5 and x  > 0.4 then level = i-1/i ij i-1j j
If x  > 0.5 and x  > 0.4 then level = i/i+1 ij i+1j j
If x  < 0.5  i and x +x  > 0.5 and x +x  < 0.5 then level = i-1/i ij ij i-1j ij i+1j j
If x  < 0.5  i and x +x  > 0.5 and x +x  < 0.5 then level = i/i+1 ij ij i+1j ij i-1j j
If x  < 0.5  i and x +x  > 0.5 and x +x  > 0.5 then level = i-1/i/i+1 ij ij i-+1j ij i+1j j
Where:
x  is the proportion of people working in occupation j who have an educational ij
level i, j = 1,...,49
Job domain
To classify the job domain of each occupational segment we used criteria similar
to those used with respect to the job level:
If y  > 0.5 and y -y  > 0.1   l then field = k kj kj lj j
If y  > 0.5 and   l y -y  < 0.1 then field = k/l kj kj lj j
If y  < 0.5 and   l y +y  > 0.5 and y +y  < 0.5   m l then field = k/l kj kj lj kj mj j
If 0.4 < y  < 0.5 and   l y +y  > 0.5 and   m y +y  > 0.5 and y  > 0.2 and y  < kj kj lj kj mj lj lm
0.2 then field = k/l j
If 0.4 < y  < 0.5 and   l y +y  > 0.5 and   m y +y  > 0.5 and y  < 0.2   l then kj kj lj kj mj lj
field = k/general j
Otherwise field = general j
Where:
y  is the proportion of people working in occupation j who have an education in kj
field k, j = 1,...,4952     Andries de Grip, Lex Borghans and Wendy Smits
Appendix B:
Table B1
Classification of the job level of the occupational segments
Occupational segment Job level
Higher teaching professions HVE
Intermediate sports occupations IVE
Higher literary professions HVE/UE
Higher theological vocations UE
Intermediate art & design trades IVE/HVE
Higher professions in the arts and design HVE
Lower agricultural occupations PVE/IVE
Higher agricultural professions HVE/UE
Lower technical and industrial occupations Primary/PVE/IVE
Intermediate technical and industrial trades IVE/HVE
Higher technical and industrial professions UE
Lower food and beverage occupations PVE/IVE
Lower textile occupations Primary/PVE/IVE
Lower wood and paper occupations PVE/IVE
Lower printing industry occupations IVE
Lower chemical industry occupations IVE
Lower metals industry occupations PVE/IVE
Intermediate mechanical trades IVE
Higher mechanical and metals industry professions IVE/HVE
Lower electrical occupations Primary/PVE/IVE
Intermediate electrical trades IVE
Higher electrical professions IVE/HVE
Lower building materials industry occupations Primary/PVE/IVE
Lower construction and installation occupations Primary/PVE/IVE
Intermediate construction and installation trades IVE
Higher construction and installation professions IVE/HVE/UE
Lower transport occupations Primary/PVE/IVE
Lower marine and inland waterway occupations PVE/IVE
Intermediate marine and inland waterways occupations IVE/HVE
Lower road and rail occupations Primary/PVE/IVE
Intermediate air transport and miscellaneous transport occupations PVE/IVE/HVE
Intermediate medical and paramedical occupations IVE
Higher medical and paramedical professions HVE/UE
Higher commercial and administrative professions IVE/HVE
Lower administrative occupations PVE/IVE
Intermediate administrative occupations IVE
Higher administrative professions IVE/HVE
Lower sales and purchasing occupations PVE/IVEFuture Developments of High-skilled Workers     53
Table B1 (continued)
Classification of the job level of the occupational segments
Occupational segment Job level
Intermediate sales and purchasing occupations IVE
Higher legal and government professions UE
Intermediate social-cultural occupations IVE/HVE/UE
Higher social-cultural professions IVE/HVE/UE
Lower hotel and catering occupations PVE/IVE
Intermediate hotel and catering occupations IVE
Lower service occupations PVE/IVE
Intermediate service occupations IVE
Intermediate police, fire, and security occupations IVE
Intermediate military occupations IVE
Occupations not classified above PVE/IVE/HVE
PVE  = Preparatory Vocational Education
IVE = Intermediate Vocational Education
HVE = Higher Vocational Education
UE = University Education54     Andries de Grip, Lex Borghans and Wendy Smits
Table B2
Fields of study and related types of education
Technical
Preparatory Vocational Education, Technical
Preparatory Vocational Education, Transport & harbour
Intermediate Vocational Education, Non-Medical laboratory
Intermediate Vocational Education, Engineering
Intermediate Vocational Education, Transport & harbour
Higher Vocational Education, non-medical laboratory
Higher Vocational Education, Engineering
Higher Transport & harbour
Academic Education, Mathematics & natural sciences
Academic Education, Engineering
Agriculture
Preparatory Vocational Education, Agriculture
Intermediate Vocational Education, Agriculture
Higher Vocational Education, Agriculture
Academic Education, Agriculture
Community services
Preparatory Vocational Education, Community care, hotel & catering
Intermediate Vocational Education, Community care
Intermediate Vocational Education, Hotel, catering & hairdressing
Higher Vocational Education, Hotel & catering industry
Medical
Intermediate Vocational Education, Medical laboratory
Intermediate Vocational Education, Nursing & para-medical services
Higher Vocational Education, Medical laboratory
Higher Vocational Education, Nursing & physiotherapy etc.
Academic Education, Veterinary & medical sciences & dentistry
Academic Education, Pharmacy
Commerce & administration
Preparatory Vocational Education, Commerce & administration
Intermediate Vocational Education, Commerce & administration
Intermediate Vocational Education, administrative, legal & fiscal
Higher Vocational Education, Commerce & administration
Higher Vocational Education, Business administration technology
Higher Vocational Education, Administrative, legal & fiscal
Academic Education, Economics, Econometrics & business administration
Academic Education, Law & public administrationFuture Developments of High-skilled Workers     55
Table B2 (continued)
Fields of study and related types of education
Socio-cultural /Arts
Intermediate Vocational Education, Social & cultural
Higher Vocational Education, Interpreter & translator
Higher Vocational Education, Theology
Higher Vocational Education, Social & cultural
Higher Vocational Education, Fine Arts
Academic Education, Arts
Academic Education, Theology
Academic Education, Social sciences
Academic Education, Fine Arts
Teaching
Higher Vocational Education, Teacher training
Academic Education, Teacher training
Security
Preparatory Vocational Education, Security
Intermediate Vocational Education, Police, fire & defense forces
Higher Vocational Education, Police, fire & defense forces
General Education
Primary Education
Preparatory General Secondary Education
Higher General Secondary Education56     Andries de Grip, Lex Borghans and Wendy Smits
Table B3
Occupational domains of the various occupational segments
Occupational segment Domain
 
Higher teaching professions Teaching
Intermediate sports occupations General
Higher literary professions Socio-cultural and arts
Higher theological vocations Socio-cultural and arts
Intermediate art & design trades Technical/Socio-cultural & arts
Higher professions in the arts and design Socio-cultural and arts
Lower agricultural occupations Agriculture
Higher agricultural professions Agriculture
Lower technical and industrial occupations Technical
Intermediate technical and industrial trades Technical
Higher technical and industrial professions Technical
Lower food and beverage occupations Technical
Lower textile occupations Technical/General Education
Lower wood and paper occupations Technical
Lower printing industry occupations Technical
Lower chemical industry occupations Technical
Lower metals industry occupations Technical
Intermediate mechanical trades Technical
Higher mechanical and metals industry professions Technical
Lower electrical occupations Technical/General Education
Intermediate electrical trades Technical
Higher electrical professions Technical
Lower building materials industry occupations Technical/General Education
Lower construction and installation occupations Technical
Intermediate construction and installation trades Technical
Higher construction and installation professions Technical
Lower transport occupations Technical/General Education
Lower marine and inland waterway occupations Technical
Intermediate marine and inland waterways occupations Technical
Lower road and rail occupations Technical/General Education
Intermediate air transport and 
miscellaneous transport occupations Technical/General Education
Intermediate medical and paramedical occupations Medical
Higher medical and paramedical professions Medical
Higher commercial and administrative professions Commerce &
administration/General
Lower administrative occupations General
Intermediate administrative occupations Commerce & administration/
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Table B3 (continued)
Occupational domains of the various occupational segments
Occupational segment Domain
 
Higher administrative professions Commerce & administration
Lower sales and purchasing occupations Commerce & administration/
General Education
Intermediate sales and purchasing occupations Commerce & administration/
General Education
Higher legal and government professions Commerce & administration
Intermediate social-cultural occupations General
Higher social-cultural professions Socio-cultural and arts
Lower hotel and catering occupations Community care/General
Education
Intermediate hotel and catering occupations Community care/General
Education
Lower service occupations Community care/General
Education
Intermediate service occupations Community care
Intermediate police, fire, and security occupations Security
Intermediate military occupations Security
Occupations n.e.c. Technical/General Education 
 